This study aimed to examine the performance evaluation and persistence of equity mutual funds when the market reverses from a bull market to a bear market. We also attempt to find the appropriate performance evaluation indicators when funds exhibit performance reversal. Such an indicator will be of great assistance to investors in making investment decisions. Therefore, this study investigates the performance of 30 equity mutual funds in Taiwan. The data cover 500 dealing days from November 2006 to October 2008, with an emphasis on the 2007 financial crisis. There were two main findings in our study. First, we found that different performance measures led to significantly diverging rankings of mutual funds in different market climates. Second, the result of the persistence test showed that when the market climate shifts from bull to bear market, using the GRAROC model is the best indicator of future mutual fund performance.
Introduction
There are a lot of different mutual funds in the investment world. Therefore, choosing profitable mutual funds for investment is a very important issue. Many scholars have shown that investors buy funds based on the fund's past performance as their selection criteria, under circumstances of limited information. That is, if performance ratings are persistence, then funds investors can choose an appropriate mutual fund to invest in. Therefore, fund performance persistence has become an important research topic. Analysis of mutual fund performance and persistence is not a new area. Accordingly, this study aims to identify fund performance evaluation and persistence indicators for investors facing different market climates (from bull to bear). This would provide investors with an important reference for future investment decisions. In order to examine the above-mentioned issues, we choose the mutual funds in Taiwan as our objective market.
Since the 1960s, many scholars have believed that investors consider the amount of the returns and risk when conducting investment. A variety of mutual fund performance evaluation techniques have been proposed, such as the Treynor ratio (Treynor, 1965) , Sharpe ratio (Sharpe, 1966 ) and Jensen's alpha (Jensen, 1968) . Among them, one of the most commonly used evaluation indicators is the Sharpe ratio (Goltz and Schroeder, 2008) . Although this type of indicator is widely used in the research field, there are many problems that need to be addressed. For example, the Sharpe ratio uses the standard deviation of returns as the measure of risk. This may not fully reflect the true risk. If used of the Sharpe ratio in bear market could give misleading results in their investment decisions (Israelsen, 2005; Scholz, 2006) . The Treynor ratio uses risk adjustment factor (beta factor) as the systematic risk measure, but when the investment market is in long or short positions, the systematic risk level can be interpreted in different ways. Furthermore, the Jensen index does not consider the returns per unit of systematic risk.
Empirical results have indicated that the return distributions of mutual funds are not normally distributed. Additionally, return distributions also have the leptokurtic and fat tail problems, which need to be modified. Therefore, recent developments in the use of VaR as a measure of market risk volatility have been proposed to overcome these problems. For example, Dowd (1999) and Campbell et al. (2001) introduced VaR into the Sharpe index by replacing standard deviation with VaR to evaluate the performance of portfolios. Alexander and Baptista (2003) modified the bias of the Sharpe ratio by using reward-to-VaR ratio. Moreover, Eling and Schuhmacher (2007) proposed the use of a VaR-based measure in the performance evaluation that is closely related to the widely used Sharpe ratio. Therefore, VaR can be used as a tool to evaluate the performance of a portfolio.
In order to more accurately evaluate the performance of a portfolio and to fulfill risk management needs, Matten (2000) proposed risk adjusted performance measures (RAPM) based on the Sharpe ratio to describe capital allocation procedures. RAPM use the concept of VaR to derive the risk-adjusted return on capital, which is used by fund managers to rank and compare portfolio performance. Since Bankers Trust uses capital at risk (CaR) as an adjustment to return on capital to propose risk-adjusted return on capital (RAROC), RAROC has become the most popular method for performance evaluation. RAROC is based on the idea that the allocated equity capital of a business unit should equal its CaR, used to allocate capital for risk management and performance evaluation. RAROC also serves as a business decision-making model. It uses VaR as a risk measure, providing more objective and more accurate evaluation of fund performance. Like the Sharpe ratio, RAROC is used to measure the return per unit of risk. However, the biggest difference is that the Sharpe ratio uses standard deviation as a risk measure and RAROC uses VaR as return-adjusted risk. Chen and Yang (2002) and Qian and Li (2007) indicated that the RAROC approach could describe the China's mutual fund performance more exactly. Even though there were some recent studies on the Taiwan's mutual funds performance evaluation issues, such as Chen et al. (2011) and Zhao et al. (2011) . However, there were no past studies being published for evaluating equity mutual fund performance in Taiwan, based on RAROC approach. Therefore, this study takes into account both risk and return, with a RAROC as an indicator for evaluation of fund performance.
In order to judge whether past performance can be used to predict future fund performance, we tested the persistence of mutual fund performance. In the early 1960s, scholars started to study the persistence of mutual fund performance, e.g., Sharpe (1966) , Jensen (1968) and Carlson (1970) , but their findings have not supported the persistence of fund performance. In the late 1980s and 1990s, some evidence supporting the persistence of fund performance gradually appeared. For example, Grinblatt and Titman (1992) and Elton et al. (1993) reported persistence in mutual fund returns over periods of five to ten years. Moreover, Hendricks et al. (1993) found that the performance of mutual funds persists in the short-term rather than long-term. Other studies, such as Bauer et al. (2006) and Keswani and Stolin (2008) found evidence of the persistence in mutual fund performance over short-term horizons of one to three years. However, Rhodes (2000) and Dimson and Minio-Kozerski (2001) reported non-persistence in mutual fund performance. A review of previous studies shows that the results on the persistence of performance in mutual funds are still very inconsistent. Previous studies investigating performance persistence have focused on performance persistence in different countries or in diverse time periods.
In Taiwan, there were few studies on the mutual funds performance persistence issues. For example, Hsu and Lin (2007) using data envelopment analysis (DEA) to measure the performance of Taiwan domestic equity funds, and tested the performance persistence. It showed that the different results in performance persistence the different results in performance persistence analyses between DEA and Sharpe measures. However, little attention had been focused on issues concerning the equity mutual fund performance persistence measures from bull to bear market in Taiwan.
In summary, the main purpose of this study is to establish a mutual fund performance evaluation indicator, enable investors to make the right investment decisions when facing a climate change in the investment market. The empirical results also provide to direct investors and fund managers to minimize the risk of their investments.
Classical Measures of Mutual Fund Performance
In this article, two of the most widely used traditional methods of measuring performance, namely the Sharpe ratio and Treynor ratio are adopted as follows (Gallo, 2008) . Sharpe (1966) asserted that mutual funds cannot fully distribute non-systematic risk. Therefore, mutual fund performance evaluation should be based on the adjustment of the excess return on the portfolio under consideration of total risk as a performance measure. Using the standard deviation of portfolio return to represent total risk, evaluation also includes systematic risk and non-systematic risk. According to the above concepts, Sharpe proposed the idea of the Sharpe ratio. The definition of Sharpe ratio P S is as follows:
where p S is Sharpe's ratio for fund p , p R is the average return on fund p , f R is the return on risk free assets, and p  is the standard deviation of return on fund p . The higher the P  , the greater the variability of the portfolio. The lower volatility will have a higher Sharpe ratio. Hence, a higher Sharpe ratio indicates a better fund performance than a lower ratio.
Treynor (1965) pointed out that there is a relationship between portfolio return and risk. Treynor used the concept of the characteristic line to partition stock market returns into systematic and non-systematic risk. The slope of a characteristic line is the beta (systematic risk) that measures the relative volatility of mutual fund returns. The higher the slope, the higher the volatility is, and vice versa. Treynor assumed that a mutual fund is a completely diversified portfolio. Thus, it does not contain any non-systematic risk. When measuring the performance of mutual funds, the beta coefficient is used to adjust the excess returns and obtain the Treynor ratio as follows:
where p T is Treynor's ratio for fund p , p R is the average return on fund p , f R is the return on risk free assets, and p  is sensitivity of fund return to market return. When the Treynor index larger that the better performance of the fund, and vice versa.
Risk-Adjusted Performance Measurement

Value at Risk Measure
VaR is defined as the maximum possible loss for a given asset portfolio under normal market volatility. To measure VaR, Beder (1995) and Hendricks (1996) pointed out that there are too many different ways to calculate VaR and no single VaR measurement can be recommended. Hence, when estimating VaR, the choice of model and its assumptions must be carefully considered. Otherwise, the same estimation method can lead to completely different results. In this study, calculation of VaR was based on the variance-covariance (VC) approach (Jorion, 2007) . Therefore, a mutual fund's VaR can be expressed as
where W is a scale parameter reflecting the overall size of the portfolio,  Z is the critical value from the normal www.ccsenet.org/ijef As mentioned in a previous study, there are three existing methods to calculate a mutual fund's VaR: the variance-covariance approach, the historical simulation approach and the Monte Carlo simulation approach (Blanco, 2001; Jorion, 1997) . For example, Hendricks (1996) calculated VaR measures using the equally weighted moving average approach and the historical simulation approach to evaluate the performance of portfolios. Bredin and Hyde (2004) measured and evaluated the VaR performance a foreign exchange portfolio by using the standard variance covariance approach, historical simulation approach, orthogonal GARCH and exponentially weighted moving average.
Based on the findings of the studies mentioned above, the variance-covariance approach and the historical simulation were selected to estimate VaR in this study. The general algorithms of the two methods are described as follows:
(1) Variance-covariance approach
The variance-covariance approach can be calculated in a number of ways, but the variance-covariance matrix is one of the common techniques used to calculate VaR. It is a kind of parametric approach. Harris and Yilmaz (2010) mentioned that there are a number of models for estimating the variance-covariance matrix, including EWMA and GARCH. A number of studies, such as Brailsford and Faff (1996) , Walsh and Tsou (1998) and Best (1999) , have all suggested that the EWMA and GARCH models are successful at forecasting the volatility in the financial markets. Therefore, this article used the equally weighed moving average approach, EWMA and GARCH to estimate the variance-covariance matrix then derived the VaR, as described below:
(a) Equally weighted moving average approach The equally weighted moving average approach (i.e. simple moving average model; SMA) uses a set of historical data for an observation period with a fixed length to estimate the variance-covariance matrix. Consider a sample of T historical data of daily returns t r . An estimate of the variance of daily returns is given by
(b) Exponentially weighted moving average model The EWMA approach used by J.P. Morgan's RiskMetrics methodology is quite acceptable for calculating VaR. A feature of this method is that it assigns different weights to each of the data points. The model is given by the following expression:
where 2 t  is the variance rate for day t , t r is the continuously compounded return for day t ,  is the decay factor and 1 0   
. In practice, the values recommended by RiskMetrics approach are 0.94 for daily data and 0.97 for monthly data (RiskMetrics, 1996) . Both of they are inconsistent, but they are easy to use. And approximate the behavior of actual data quite well (Jorion, 2001 ).
(C) GARCH model
Because of the return of financial assets displays volatility clustering, therefore, we need to calculate the volatility of the return in order to estimate the VaR. There are many ways of calculating volatility, such as implied volatility, historical volatility and Monte Carlo simulations. One of the simplest and most commonly used ways to calculate volatility is the GARCH model. Engle (1982) modeled time varying conditional volatility with the autoregressive conditional heteroskedasticity (ARCH) model. Bollerslev (1986) extended this method to the GARCH (generalized ARCH) model, and suggested that the GARCH model can explain and describe the phenomenon of volatility clustering in returns. There are many different types of GARCH models. Most empirical studies, such as Engle et al. (1991) , West et al. (1993) and Colm and Patton (2000) have indicated that the GARCH(1,1) model provides a good fit to time series data. Bollerslev et al. (1992) found that the GARCH(1,1) model could fit financial return data well. And the GARCH(1,1) model is by far the most widely used of the GARCH models (Chen and Yang, 2002) . Therefore, we used the GARCH(1,1) model in the study. The GARCH(1,1) model for daily returns of equity mutual fund markets is defined as:
where
r is the continuously compounded return for day t .
RAROC Based on VaR Measures
The concept of RAROC was first developed by Bankers Trust in the 1970s and can be used for capital allocation and performance evaluation. Both risk and return characteristics can be taken into account. This is one of the advantages of using RAROC as a management tool. Therefore, as a key part of RAROC, the potential losses from business activities are taken as the VaR. In general, the higher the risk is, the higher the return is. However, if the expected return is constant, higher risk will lead to a lower RAROC. This tool helps businesses or individuals to find a balance between risk and return on investment.
Shearer and Forest (1998) pointed out that RAROC is widely used in practice, because (1) it combines the concept of risk adjustment and capital allocation. (2) RAROC is based on the company's returns and the cost of capital to evaluate the company's performance. (3) The calculation of RAROC is relatively simple. Zaik et al. (1996) and Crouhy et al. (1999) proposed that top management of banks should apply RAROC to evaluate business portfolios and make efficient resource allocation decisions to improve the banks' risk and return. Culp (2001) pointed out that ex-ante RAROC can be used for allocation of capital to businesses, and ex-post RAROC can be used for performance evaluation. Therefore, RAROC is not only valuable for risk-adjusted performance evaluation, but it has also become an effective tool for capital allocation purposes.
RAROC is similar to the Sharpe ratio in that is evaluates the performance and portfolios of risky assets. The two indicators take the expected return per unit of risk into account. The difference is that RAROC uses VaR to measure the market risk, while Sharpe ratio measures market risk based on standard deviation. A number of different ways have been developed to calculate RAROC (Culp, 2001; Prokopczuk et al., 2007) , but Matten (2000) pointed out that there is no standard formula for estimating RAROC. We introduce a general RAROC concept (Prokopczuk et al., 2007) and define RAROC as RAROC = Expected return / Economic capital. Economic capital is attributed on the basis of three risk factors: market risk, credit risk, and operational risk, and often calculated by VaR (Jorion, 2001) . Therefore, we define the RAROC as:
In general, higher RAROC is always better. However, higher RAROC does not necessarily mean that the investment is also profitable (Prokopczuk et al., 2007) ; it only means that there is a good portfolio performance. Therefore, this article simultaneously considers risks and returns by constructing a VaR-RAROC model for mutual fund performance evaluation.
Different VaR estimation methods have a significant impact on RAROC. Therefore, this study estimated VaR by constructing three VaR-RAROC models. When the VaR-RAROC models constructed by the VaR measures were obtained by SMA, EWMA, and GARCH(1,1), this study refers to the above approaches as the SRAROC, ERAROC and GRAROC models, respectively.
Historical Simulation Approach
The most widely used non parametric approach is the historical simulation approach (Bredin and Hyde, 2004) . The historical simulation approach calculates a portfolio's VaR using historical return data. It assumes that the realized historical returns are a good guide for prediction of future returns. According to the required confidence level, it uses the corresponding percentiles of the observation period as VaR measures.
One of the advantages of the historical simulation approach is that it is nonparametric. This is because there is no need to make any assumption about the distribution of the risk factors. This approach can easily solve the problems of fat tails and skewness (Jorion, 2007) . In addition, it is simple and easy to implement. The historical simulation approach also has limitations, such as: (1) a large amount of historical data is required; (2) it assumes that the future is sufficiently like the past, leading to distortions in the estimation of VaR (Dowd, 1998); (3) there is a dilemma when determining the length of the historical observation period. Based on the findings of Bali and Cakici (2004), we used the historical simulation method to estimate VaR. Therefore, when the VaR measures were obtained by the historical simulation method, this study referred to this approach as the HRAROC model.
The Spearman Rank Correlation Test
In order to evaluate the consistency and persistence of the result of mutual fund performance evaluation, rank correlations between the bull and the bear market periods were calculated. The two-tailed Spearman rank correlation test was used to test for the significance of the correlations (see Brorsen and Harri (2004) We used the domestic open-end equity mutual funds in Taiwan for our empirical tests. In order to examine if there was persistence in funds performance, it was necessary to limit the study to funds that closed between 2002 and 2010. Therefore, the final sample consisted of top 30 open-stock mutual funds that chose from the cumulative performance.
The data of the daily net assets value (NAV) of the mutual funds were collected from the Taiwan Economic Journal database. The daily returns for mutual funds were calculated as follows: Table 1 provides descriptive statistics for both the bull and bear market periods. Table 1 provides descriptive statistics for the both bull and bear market periods. Table 1 show that in the bull (bear) market period, the mean returns of mutual funds are all positive (negative). The skewness value in addition to Fund 9, 24, and 26 for the right-skewness in the bear market period, and the remaining funds are all left-skewed. Most of kurtosis greater than 3 shows the characteristics of a fat-tailed and leptokurtic.
Results of Mutual Fund Performance Evaluation
Results of the Classical Performance Measures
To analyze classical performance measures, this article used the Sharpe and Treynor ratios to evaluate the performance of equity mutual funds in Taiwan. The higher the ratio, the better the performance of the investment. Table 2 shows the values and rankings obtained by the Sharpe and Treynor ratios for the 30 funds during both bull and bear market periods. The Sharpe ratio of the active funds in the bull and bear periods ranged from 0.26 to 0.81 and -0.7 to -0.47, respectively. Treynor's ratio in the bull and bear periods ranged from 1.4 to 5.87 and -6.95 to -4.49, respectively. In a bull market, average mutual fund excess returns would be positive (Table 1) , and the risk-adjusted return measure would decrease as risk increased. However, in a bear market period, average mutual fund excess returns would be negative (Table 1) , the risk-adjusted return measure would become increase as risk increased. Therefore, we obtain the positive (negative) ratios in the bull (bear) market period. The rankings achieved by the Sharpe and Treynor ratios were essentially different during bull and bear market periods. Moreover, the Sharpe and Treynor ratios changed from positive to negative upon encountering changes in the market climate.
Results for the SRAROC and ERAROC Models
In this study, we exploited the SRAROC model to evaluate mutual fund performance. According to Eq. (4), we estimated the variance rate for day t and substituted the result into Eq. (6) to obtain the VaR. We used VaR to measure diversified economic capital, and then we were able to compute the VaR-RAROC. Table 3 shows the values of SRAROC and the rankings in both the bull and bear market periods.
Next we estimated VaR using the exponentially weighted moving average (EWMA) variance covariance approach (Eq. (3)). Two fixed decay factors were used, including  = 0.94 and  = 0.97. We substituted VaR into RAROC (Eq. (8)) to calculate the ERAROC(  =0.94) and ERAROC(  =0.97). Table 3 shows the values of ERAROC(  =0.94) and ERAROC(  =0.97) in both bull and bear market periods. Table 3 shows that when the market climate changed from bull to bear, the SRAROC, ERAROC(  =0.94) and ERAROC(  =0.97) values changed from positive to negative. The performing ranking showed a significant difference in both bull and bear markets.
Results for the GRAROC Model
In this study, the GARCH (1, 1) model was also used to capture the volatility of returns. Before the analysis, we first had to understand whether the given variables exhibited stationarity. In this study, an Augmented Dickey-Fuller (ADF) test was used to determine whether a variable exhibits stationarity. When the data are stationary, in this study, the Engle's (1982) Lagrange Multiplier (LM) test was used for testing the ARCH effects. If returns were found to be highly significant based on ARCH effects, it was appropriate to use GARCH models. The results of the ARCH LM test show that all daily return series exhibit statistically significant ARCH effects at the 95% level of confidence. It was appropriate to use GARCH models to estimate the levels of volatility.
According to Eq. (7), when using the maximum likelihood test to estimate parameters  ,  and  , and substituting the results into Eq. (7), the conditional variance can be obtained. Then, by substituting conditional variance into Eq. (3), VaR (95% confidence level) can be obtained. Substituting the VaR into the RAROC formula can obtain the GRAROC value. Table 4 shows the values and rankings obtained by the GRAROC model. The performance rankings of the mutual funds in the bull and bear market periods seem to change only slightly (Table 4) . Only a few funds have slightly different ranks.
Results for the HRAROC Model
When using the historic simulation method, the optimum length of the history data window must be determined before calculating VaR. The Basel Committee suggested that the period of historical data should be 3 to 5 years, or more. Therefore, this study used a 1,250 day period (five years), and the sample data is divided into two sub-periods: November 1, 2002 until October 31, 2007 for the bull market period and November 1, 2003 1, until October 31, 2008 for the bear market period. Using series of historical prices over the past five years to calculate the price return, by sorting the percentile (  = 5%) from small to large to calculate a specific confidence level, we obtained 95% confidence VaR. By substituting VaR into the RAROC formula, we then can obtain the value of the HRAROC model, as shown in Table 4 . Table 4 shows the values and rankings obtained by the HRAROC model. The performance rankings of mutual funds obtained by the HRAROC model in the bull and bear market periods seem different (Table 4) .
Results of Consistency and Persistence in Bull and Bear Markets
For performance consistency and persistence, the Spearman rank correlation coefficient was used as the test statistic. The Spearman's rank correlation coefficient for the rankings of fund performances was computed by using the Sharpe ratio, Treynor ratio, SRAROC, ERAROC(  =0.94), ERAROC(  =0.97), GRAROC and HRAROC models.
Relationships between Performance Measures
As part of performance evaluation, it is interesting to explore the relationships between different performance measures in bull and bear market periods. Therefore, we examined the consistency of different performance measures using the Spearman rank correlation test. Higher Spearman correlation coefficient values represent higher levels of internal consistency. Table 5 shows the Spearman's rank correlation coefficients for the different performance measures in both bull and bear market periods.
The results show that the bull market period has a higher correlation value than the bear market period does. In the bull market period, there was a high correlation (more than 0.7) between performance measures, except for the relationship of the Sharpe ratio and the HRAROC model. In the bear market period, we found that the rank correlations of the HRAROC, Treynor ratio and ERAROC measures were relatively low (0.48, 0.36 and 0.49). In addition, the correlation coefficient among the different performance measures fell between 0.55 and 0.97. Not surprisingly, the Spearman correlations of the Sharpe and Treynor ratios in both bull and bear market periods were rather high with 0.81 and 0.86. That is because in a well-diversified portfolio, the non-systematic risk and the systemic risk tend to similar degree. Thus, the standard deviation ( ) and beta (  ) of return on a mutual fund are not change too much. We will get the similar result. These findings provide an evidence of the relationship between different performance measures when the performance measure is not rigorously selected.
Results of Persistence in the Bull and Bear Periods
After measuring the performance of all funds, we ranked the measurement values and tested the rank correlations in different investment market climates. In this study, our evaluation period started in November 2006 and ended in October 2008. These periods contained both bull (November 2006 to October 2007 and bear (November 2007 to October 2008) market periods and were appropriate for investigating the impact of market climate on mutual fund performance measures. We calculated the Spearman rank correlation coefficients in the bull and the bear market periods to test persistence. The aim is to investigate if high performance rankings in bull market period forecast high rankings for the bear market period. Table 6 reports the persistence results using different performance measures. A significant positive correlation between past performance and future performance denotes performance persistence. The two-tailed Spearman tests based on decile rankings were significant for the SRAROC, GRAROC and HRAROC models for correlations of 0.563, 0.702, and 0.450, respectively. Consequently, using these three approaches we find persistence of performance. Therefore, the applications of RAROC approach in funds performance evaluation that will lead fund managers and analyses towards the achievement persistence. Low significance and insignificant correlation coefficients indicate that classical indicators of performance persistence do not exist in our sample. Therefore, these classical indicators are not quite suitable for use as the indicator for the evaluation of the fund's performance, because it can't manage the mutual fund risk behavior during periods of high volatility. However, it's clear that classical indicators couldn't forecast future performance better than VaR-RAROC models. In addition, the GRAROC model showed the highest degree of significance at 0.01 confidence level in the Spearman rank correlation test. This result indicates that performance measures could indicate fund's performance in bear market period based on the performance in bull market period. Therefore, when the market climate shifts from bull market to bear market, we found the result of the GRAROC model shows a strong persistence of the performance. From the above empirical analysis results, in face of market climate change, we see that using the VaR based RAROC method to evaluate the performance of open-end funds yielded more stronger persistence than the traditional methods.
Conclusion
This study investigates the performance of 30 Taiwan open-end equity mutual funds, and the sample period was divided into two sub-periods, the bull market period (November 2006 to October 2007) and the bear market period (November 2007 to October 2008 . By using Sharpe ratio, Treynor ratio, SRAROC, ERAROC, GRAROC and HRAROC models as the indicators of performance evaluation, we tested consistency and persistence in bull and bear market situations.
The analysis of performance evaluation used six indicators to rank the equity mutual funds with positive (negative) performance in the bull (bear) market. The conclusion is consistent with the evidence reported in Ennis and Sebastian (2003) . Moreover, most of the mutual funds performance rankings are inconsistent for both bull and bear market periods.
We used the Spearman rank coefficient to find out the relationships among the six performance indicators in the bull (bear) market. All Spearman rank correlation coefficients suggest a positive correlation, and the confidence level for the correlation is significant. We also noted that the Sharpe and Treynor ratios rankings show a strong positive correlation. Our findings are similar to the findings of Bal and Leger (1996) and Casarin et al. (2005) which indicated a very high correlation between the Sharpe and Treynor ratios.
According to the results, based on Sharpe ratio and Treynor ratio, there was some evidence of performance persistence in the bull and bear markets. However, this evidence was not statistically significant. Strong evidence shows performance persistence, based on SRAROC, GRAROC and HRAROC models, and there is a high confidence level, implying statistical significance. In addition, we found that the GRAROC model showed the highest level of persistence. Therefore, this article suggests that when investors are making investment decisions, they should consider the investment market climate, and using GRAROC model as an indicator of equity mutual fund performance to reduce investment risk.
This article found that when a sudden change in investment market climate occurs, traditional performance measurement indicators for mutual fund selection may not be good indicators of future performance. Therefore, we recommend that investors use the GARCH model to capture the volatility of the financial markets. To attain good performance in mutual fund selection, investors calculate the VaR and construct a RAROC based VaR model as a fund performance evaluation indicator. The proposed model was successfully applied to test a mutual fund's consistency and persistence of performance. However, further research will be required to identify whether this finding can be extrapolated to other markets. Zaik, E., Walter, J., Retting, G., & James, C. (1996) 
